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Preface 

This white paper reflects the collective wisdom of the one hundred eighteen people who gathered in 

Kansas City, Missouri in early February 2017 to figure out how to transform cities into data-driven 

organizations focused on providing 21st Century Services to 21st Century Citizens. Our goal was ς and 

remains ς to identify the 85-120 things that all cities measure in a standardized, replicable form so that 

we can better partner with industry and academic institutions and solvŜ ƛǎǎǳŜǎΦ ²Ŝ ŘƛŘƴΩǘ ƎŜǘ ǘƘŜǊŜ ƛƴ 

two days. What we did accomplish was an identification of several considerations that cities need to 

account for when building the data driven culture. We also figured out that many of the challenges that 

we face in Kansas City are shared in large municipalities like Chicago and New York City and smaller 

cities like Akron, OH and Branson, MO.  

We are indebted to the individuals listed Appendix 4 who participated in this effort. Everyone listed 

there deserves authorship credit for the consensus we achieved at the Supercluster event. We are 

especially indebted to Dr. Sokwoo Rhee from NIST, who envisioned this collaborative environment; Mr. 

Herb Sih and the team at ThinkBig Partners, who captured the lessons learned and conducted additional 

research to capture the scope of the data challenge with the Texas A&M Mobility Study; Mr. Aaron 

Deacon from KC Digital Drive, who drove the concept and agenda setting for the conference and Mr. 

Chris Crosby, CEO and Founder of Xaqt, who collaborated with Harvard to produce the Pothole 

Prediction Study.   

Much work remains. At the conclusion of the August GCTC Summit in Washington DC, we will collect 

feedback from additional cities and thought leaders to refine what we have done. We will collect several 

sets of city key performance indicators and use those data sets to prepare for a 2018 activity where we 

can continue the work before us: to lead the next (r)evolution in urban management. 

Bob Bennett 

Chief Innovation Officer, Kansas City, Missouri 
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Introduction 
 

In 2016, the United Nations reported that an estimated 54.5% ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾŜŘ ƛƴ ǳǊōŀƴ 

settlements. By 2030, urban areas are projected to swell to 60% and one in every three people will live 

in a city. With more than three million people moving into urban areas each week, cities are faced with 

an unprecedented challenge.  How do you deliver essential services to your citizens in the face of 

already stressed aging infrastructure, shrinking budgets and a myriad of challenges that create 

complexity never envisioned by any civil engineer prior to the 21st century based on this mass influx of 

people? The pace of change is daunting and cities who do not act to address this seismic migration surge 

will likely face dire consequences.  

The smart city concept, based on internet of things (IoT) technologies wirelessly connecting 

infrastructure using sensors, beacons and other devices that produces substantial amounts of data, was 

developed to help cities gain better manage their assets. ¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ōǳƛƭŘƛƴƎ ŀ άǎƳŀǊǘ Ŏƛǘȅέ Ŏŀƴ ōŜ 

traced back to various movements and research papers published in the late 20th century. One of the 

most notable early research pieces from the Los Angeles Community Analysis BureauΣ ά¢ƘŜ {ǘŀǘŜ ƻŦ ǘƘŜ 

City: A Cluster Analysis of Los Angeles (1974)έΣ άsought new tools to address the old challenges of 

deteriorating housing by providing detailed local data to identify neighborhoods showing early signs of 

obsolescence.έ 5ŀǘŀ ǿŀǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ƪŜȅǎ ǘo gaining a better understanding to an 

urbanization problem, and that axiom holds true more than ever in 2017. 

Modern daily life and the problems associated with it, defined by data, allows deeper insight and 

decision-making capabilities that both city officials need, and the innovation community requires, to 

create better solutions to deal with the urban challenges of densification. Quality data is essential, 

however, making the data accessible and understandable is critical to making the data ultimately 

valuable.  

How do cities deal with the enormous amounts of data that smart cities produce? Once collected, how 

do city officials interface with this data to extract the right information to make effective operational 

and strategic decisions? How are these decisions made in a time efficient manner without sacrificing 

insight, relevance or the ability to synthesize multiple disparate data sources to make a single yet 

complex decision based on multiple real-time inputs? These are some of the challenges cities face as 

they deal with the  

The National Institute of Standards and Technology (NIST), in support of the smart city space, created 

the Global City Teams Challenge (GCTC) to help cities create a more unified multi-city, multi-stakeholder 

conversation to deal with the complex issues associated with operating a city with the daunting 

urbanization challenges. The role that smart city technology can play across diverse sectors 

(transportation, energy, manufacturing, healthcare, etc.) can enable cities to improve services, promote 

economic growth and enhance the quality of life for citizens around the world. GCTC was designed to 

encourage collaboration among cities and help in the development of standards.  



άD/¢/Ωǎ ƭƻƴƎ-term goal is "to establish and demonstrate replicable, scalable, and sustainable models for 

incubation and deployment of interoperable, standard-based solutions using advanced technologies 

such as IoT and CPS, and demonstrate their measurable benefits in communities and cities." 

ά¢ƘŜ D/¢/ ǇǊƻƎǊŀƳ ƛǎ a collaborative platform for the development of smart cities and communities.  It 

enables local governments, nonprofit organizations, academic institutions, technologists, and private 

ŎƻǊǇƻǊŀǘƛƻƴǎ ŦǊƻƳ ŀƭƭ ƻǾŜǊ ǘƘŜ ǿƻǊƭŘ ǘƻ ŦƻǊƳ ǇǊƻƧŜŎǘ ǘŜŀƳǎΣ ƻǊ άaction clustersΣέ ŀƴŘ άSuperClustersΣέ ǘƻ 

work on groundbreaking Internet of Things (IoT) applications within the smart city and community 

environment.έ 

άbL{¢Σ ŀƭƻƴƎ ǿƛǘƘ ƛǘǎ ǇŀǊǘƴŜǊǎΣ ŀŎǘǎ ŀǎ ŀ άƳŀǘŎƘƳŀƪŜǊέτfacilitating, advising, encouraging, nurturing, 

and publicizing the action clusters and their projects. Since the program launched in September 2014, 

GCTC has recruited and incubated over 160 action clusters with participation from over 150 cities and 

400 companies/organizations from around the world.έ 

 

Global City Teams Challenge Supercluster Workshop on City Platform 
 

On February 7-8, 2017, The City of Kansas City, Missouri, KC Digital Drive and Think Big Partners held the 

άbL{¢ κ Y/ah {ǳǇŜǊŎƭǳǎǘŜǊ tƭŀǘŦƻǊƳ ²ƻǊƪǎƘƻǇέ ǘƘŀǘ ŀǘǘǊŀŎǘŜŘ ƻǾŜǊ мнл ǇŀǊǘƛŎƛǇŀƴǘǎ ŦǊƻƳ ŀǊƻǳƴŘ ǘƘŜ 

world. During this two day event, participants came with a list of problems and questions associated 

with smart city data and the city platform that was needed to manage it. Additionally, inter and intra-

departmental data management issues were also discussed to develop cross-sector understanding of 

the data platform required to make inter-departmental decisions in a near real-time, macro-city 

management basis.  

The following report was compiled with these objectives in mind: 

1. Archive the discussions held by participants during the event; 

2. Capture the various data elements that were identified as valuable in the management, 

operations and strategic planning for city officials in the realm of smart city data relative to their 

major problems; 

3. Assess some of the city platform functional requirements as identified by the participants based 

on proposed basic strategies to solve their problems; 

4. Help define how cities will assess data; 

5. Present ideas on how cities will fund, construct and sustain smart city systems over time;  

6. Enhance some of the insights gained during the event with supplemental primary and secondary 

research; and 

7. Provide additional insights for city data platform and beyond   

https://pages.nist.gov/GCTC/action-clusters/
https://pages.nist.gov/GCTC/super-clusters/
https://pages.nist.gov/GCTC/action-clusters/


The Urbanization Challenge That Cities Face 
 

Cities are facing a crisis. If you ask most Mayors what they want for their cities, they will say άƧƻōǎΣ 

economic growth, a healthy vibrant and safe community that offers an inclusive high quality of life for all 

ƻŦ ƛǘǎ ŎƛǘƛȊŜƴǎΦέ .ǳǘ ǘƻ ŀŎŎƻƳǇƭƛǎƘ ǘƘŜǎŜ ǘƘƛƴƎǎΣ ŀ Ŏƛǘȅ Ƴǳǎǘ Ǉƭŀƴ ŀƴŘ ƳŀƴŀƎŜ ƛǘǎ ŀǎǎŜǘǎ ŜŦŦƛŎƛŜƴǘƭȅΣ ǘƻ 

include it most precious asset ς its people. 

People are flocking to cities at a rate of three million people moving into urban areas each week. In 

нлмсΣ ŀƴ ŜǎǘƛƳŀǘŜŘ рпΦр ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾŜŘ ƛƴ ŎƛǘƛŜǎΦ .ȅ нлолΣ ǳǊōŀƴ ŀǊŜŀǎ ŀǊŜ 

expected to house 60% or more of all people globally and one in every three people will live in a city 

with at least 500,000 or more inhabitants.  

Additionally, the number of megacities (defined by populations of 10 million inhabitants or more) will 

swell 32% from 31 to 41 by 2030. The urbanization challenges these megacities face can be even more 

complex to deal with if you have both a high population and a high population density city. While high 

populations create high stress workloads on existing city infrastructure, the high population density 

cities face this reality along with often being at an economic disadvantage. Cities like the Bangladeshi 

capital of Dhaka, have 14 million residents squeezed into an area of 125 square miles, making for a 

population density of 115,000 per square mile.  

 

 

¢ƘŜ ²ƻǊƭŘΩǎ /ƛǘƛŜǎ ƛƴ нлмс 5ŀǘŀ .ƻƻƪƭŜǘ ς United Nations 

 

There is a widely accepted idea among urban core theorists that higher population densities lead to 

more productivity and sustainable economic growth. This is, in fact, not the case. While it is true that 

ƘƛƎƘŜǊ ǇƻǇǳƭŀǘƛƻƴ ŎƛǘƛŜǎ ƻŦǘŜƴ ƘŀǾŜ ƘƛƎƘŜǊ D5tΩǎΣ ǘƘŜǊŜ ƛǎ ŀƴ ƛƳǇŜǊŦŜŎǘ ƛŦ ƴƻǘ ƛƴǾŜǊǎŜ ǊŜƭŀǘƛƻƴǎƘƛǇ 

between density and wealth as defined by city GDP. Cities that have larger populations spread out over 

larger land masses tend to fare much better than those megacities with densities like Dhaka, Mumbai, 

Karachi and Delhi. Without a healthy GDP, there is less tax base for cities to tap into to pay for city 

services. This economic strain can have a ripple effect, as the worse that a city performs in providing 

services, the harder it is for a city to attract and retain its inhabitants. One of the greatest economic 



drivers for a city is its people, and without proper support of its people a city will not rise to its greatest 

economic potential. The challenges that megacities with higher population densities face are very 

complex, and cities like this especially need to actively seek solutions to their challenges. 

Since 2009, the US economy has generally improved but many cities face constrained budgets because 

of weak property tax revenue growth and cuts in federal and state financial aid.  

 

 

United States GDP 2006 ς 2017 (World Bank) 

 

In many communities across the US, the existing infrastructure is already stressed, yet there is less 

money available to invest in maintenance, upgrades or replacement. Cities are faced with tough 

decisions on how to deploy their capital. Should deferred maintenance be done only when the most dire 

circumstances exist? Should routine, scheduled maintenance be done to preserve current levels of 

operational efficiency and extend asset life? Or should investments be made in modernization of 

infrastructure that can yield operational cost savings, or potentially even create revenue streams? There 

is no clear answer. 

While cites are doing their best to manage historically well understood demands, there are also new 

emerging challenges that cities are facing. Problems associated with urbanization, such as power grid 

challenges, transportation and mobility challenges or public health are new concerns for city officials. 

Also, the threats against public safety from domestic terrorism and cybercrimes pose new challenges for 

cities to address with limited budgets. How do cities assess the worthiest capital investments? And once 

made, how are these investments measured for success? Much of the answer lies within data. 

  



Global City Teams Challenge Supercluster Workshop on City Platform 

Insights 
 

On February 7-8, 2017, The City of Kansas City, Missouri, KC Digital Drive and Think Big Partners held the 

άbL{¢ κ Y/ah {ǳǇŜǊŎƭǳǎǘŜǊ tƭŀǘŦƻǊƳ ²ƻǊƪǎƘƻǇέ ǘƘŀǘ ŀǘǘǊŀŎǘŜŘ ƻǾŜǊ мнл ǇŀǊǘƛŎƛǇŀƴǘǎ ŦǊƻƳ ŀǊƻǳƴŘ ǘƘŜ 

world. During this two-day event, participants came with a list of problems and questions associated 

with smart city data and the city platform that was needed to manage it. Additionally, inter and intra-

departmental data management issues were also discussed to develop cross-sector understanding of 

the data platform required to make inter-departmental decisions in a near real-time, macro-city 

management basis.  

The format for the event was based on small breakout groups, facilitated by a table leader. Each table 

compromised of various public and private sector participants and each session had a specific focus for 

discussion. These focus areas included: 

¶ Analyzing your cities challenges (the problems) 

¶ Operationalizing the data (use cases) 

¶ Essentials for success 

¶ Crossing Silos 

¶ YŜȅ tŜǊŦƻǊƳŀƴŎŜ LƴŘƛŎŀǘƻǊǎ όYtLΩǎύ 

¶ Financing and managing for the future  

  



Smart City Platform Insights Based on GCTC Participant Feedback  
 

The following are observations based on the overall raw data, conversations held during the GCTC event 

ŀƴŘ ¢Ƙƛƴƪ .ƛƎ tŀǊǘƴŜǊǎΩ ǎƳŀǊǘ Ŏƛǘȅ ƛƴŘǳǎǘǊȅ ŜȄǇŜǊǘƛǎŜ ǘƘŀǘ ƘŜƭǇǎ Ǉǳǘ ǘƘŜ ŦŜŜŘōŀŎƪ ƛƴ ŎƻƴǘŜȄǘ ǿƛǘƘ ǘƘŜ 

GCTC workshop goals of developing a framework for a city data platform. Note: It is not the goal of this 

white paper to make absolute recommendations or declare conclusions based on the feedback data. 

However, it is the goal to advance the understanding for NIST as cities are developing platforms, using 

data for IoT smart city deployments and are trying to make sense of a wide variety of data in real time in 

order to most effectively make purchasing, operational and strategic decisions.  

We offer the following observations and insights accordingly.  

¶ Cities are all trying to make sense of the enormous complexity of the smart city world. This 

complexity is both technology-based and urbanization-based. The sheer volumes of people and 

the unforeseen or unanticipated consequences is stressing budgets, decision making capacity 

(cycle time and decisions based on insight or prior experience) and leadership in an era of high 

public scrutiny fueled by the media (including social media).  

¶ Return on investment (ROI) is top of mind for many cities. Cities are asking for proof and real-life 

ǳǎŜ ŎŀǎŜǎ ǿƛǘƘ ŘŜƳƻƴǎǘǊŀǘŜŘ whLΩǎ ǾŜǊǎǳǎ ǎǘŀǘŜŘ όŀŘǾŜǊǘƛǎŜŘ ōȅ ƳŀƴǳŦŀŎǘǳǊŜǊǎύ whLΩǎΦ 

Historically, there were not enough installations to demand actual ROI figures in certain sectors 

(e.g. LED lights) but that has changed. Where applicable, cities want to see real ROI experiences 

when making investment decisions. Lack of relevant ROI feedback (when applicable) creates a 

budgeting challenge. 

¶ Cities must collaborate across public-private stakeholders to fully utilize data, find funding 

mechanisms to pay for assets and develop a framework that is robust and consider the future. 

¶ Certain municipal departments and assets seem to garner the most attention. This may be due 

to: 

o Historically demonstrated technologies (such as lighting, select public safety / crime, 

digital kiosks, Wi-Fi, surveillance, limited data analytics, limited traffic (to include 

parking and limited transportation), water, energy etc.)  that offer ROI insight from 

άŜŀǊƭȅ ŀŘƻǇǘŜǊǎέ ǿƘƛŎƘ ƳŀƪŜǎ άŦŀǎǘ ŦƻƭƭƻǿŜǊǎέ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ƳŀƪŜ ƛƴǾŜǎǘƳŜƴǘ ŘŜŎƛǎƛƻƴǎ 

for smart city technologies. 

o Sectors (such as water, public safety (including advanced detection and predictive 

analytics), energy, airport, sewer, etc.) that have some of the most dire needs based on 

problems, citizen perception or infrastructure deficiencies. 

o Sectors that have federal grants associated with them (water, public safety, disaster 

preparedness, etc.) for smart city / IoT capital investment. This allows funds to be 

leveraged but also demands accountability (effectiveness) that can be obtained by data 

after installation.  

¶ Cities need a roadmap that allows coordinated planning and investment across department 

silos. Without data, it is hard to contextualize and associate the problems with each other while 

still trying to measure ultimate ROI. 

o Cities need an effective internal framework for communication. Developing a basic 

understanding of language (to include definitions), data expectations (including 

collection process, shortcomings and accuracy of insights) while adhering to privacy 

policies, required citizen transparency and Freedom of Information requests without 



compromise to public-private business partnerships or security (including cyber) 

considerations.  

¶ Cities need to assess current technology systems that collect, manage and store data to make 

sure it is compatible with smart city requirements and capabilities.  

¶ Cities must understand how to process, store, encrypt (where applicable) and make data 

accessible at the right levels (intra-department, interdepartmental and open data policies for 

the public). This applies to personally identifiable information (PII) and de-identified, aggregated 

data.  

¶ There is not enough focus (education, knowledge and applied understanding) on how to pay for 

smart city deployments. Financial engineering is a major problem to be addressed and is 

expected to be partially addressed by the public-private partnership (P3) models. 

¶ Cities need to have a more forward looking (progressive) view of data. Being able to move from 

descriptive and diagnostic data levels to predictive and prescriptive data levels is essential to 

ROI and maximization of data across departments. 

o Cities should share data with other peer cities to establish benchmarks, insights and 

share lessons learned relative to technology selection, operations, implementation, 

compliance, risk management and product development roadmap for enhanced future 

functionalities.  

¶ Cities must examine their long-range planning and procurement processes, in order to be more 

responsive and reduce risks associated with prolonged business cycles. 

¶ Cities without public Wi-Fi are asking themselves what is their role in providing this to the 

public. Should Wi-Fi be an amenity that is used as a foundational layer for citizen services and 

quality of life? Or is this an expensive investment that should only be made as a necessary 

ŎƻƳǇƻƴŜƴǘ ǘƻ ŀ ŎƛǘȅΩǎ ǎŜǊǾƛŎŜ ŘŜƭƛǾŜǊ ƴŜŜŘǎΚ  

o Note - The issue of digital inclusion came up from various GCTC participants over the 

course of the two-day event.  

¶ Cities feel the need to get universities more involved but are unsure how or the role they should 

play. What is that education can play in the civic technology environment? 

¶ Cities want to have developers access the data (open data policy, developer portal, etc.) but are 

unsure how to protect the data and what role the city has in managing the developer.  

¶ Cities feel the need to communicate with the public about smart city decisions, especially 

related to data, but are unsure how to accomplish this. Some of the concerns are based on 

ƪƴƻǿƭŜŘƎŜΣ ƴƻ ǇǊƛƻǊ ǇƻƭƛŎȅ ƛƴ ǘƘŜ Lƻ¢ ǊŜŀƭƳΣ ǇǳōƭƛŎ ǎŜƴǘƛƳŜƴǘ ŀƴŘ ƳƛǎǇŜǊŎŜǇǘƛƻƴǎ ŀōƻǳǘ άōƛƎ 

ōǊƻǘƘŜǊέ ŀƴŘ ƴƻǘ ƘŀǾƛƴƎ ŀ ƭƻƴƎ ǘŜǊƳ ŎƭŜŀǊ ǎǘǊŀǘŜƎȅ ŘǳŜ ǘƻ ǘƘŜ ŘȅƴŀƳƛŎ ƴŀǘǳǊŜ ƻŦ Lƻ¢ ŀƴŘ ǎƳŀǊǘ 

city environment.  

¶ During the sŜǎǎƛƻƴǎΣ ǇǊƻōƭŜƳǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǳǎŜ ŎŀǎŜ ŀƴŘ ǎŜƎƳŜƴǘΣ ƘƻǿŜǾŜǊ ǎǇŜŎƛŦƛŎ YtLΩǎ 

and metrics were not widely discussed. We believe this was the function of many more basic 

ǉǳŜǎǘƛƻƴǎ ŜȄƛǎǘŜŘ ŀƴŘ ŦƻǊ Ƴŀƴȅ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΣ YtLΩǎ ǿŜǊŜ ǘƻƻ ŦŀǊ ƻǳǘ ƻŦ ǊŜŀŎƘ beyond the 

obvious, high level metrics.   

¶ The role of citizen sourced data came up in various forms. Some of the inferences suggested 

that this data would come from personal devices (smart phones, tablets, etc.,) but was not 

clearly addressed. Cities should be cognizant to recognize the various sources of data to 

establish a chain of custody and verify data integrity, authenticity, quality and permissions. 

¶ The ability for cities to overlay multiple departments (example ς police where warrant has been 

issued for individual and housing where there is a code violation for property owner) where 

different data for one common citizen (360-degree citizen view) would be very helpful.  



¶ Data integrity is important to maintain when it comes from a battery powered source (sensor) 

where the data quality could be compromised due to low voltage or under-voltage versus no 

voltage (and no bad data being produced). The ability to monitor the health of the data 

collection process and hardware is important. 

¶ Unique transient citizen data (example out of town convention visitors, etc.) should not be 

overlooked. Example would be hotel rooms or transit from airport speeds. This data set is an 

important part of economic development data but may not be seen in larger resident citizen 

data of a city.  

¶ ¢ƘŜ ŀōƛƭƛǘȅ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ǘȅǇŜ ŀƴŘ ǘǊŜƴŘ ƻŦ YtLΩǎ ōŀǎŜŘ ƻƴ ƻǳǘŎƻƳŜǎ Ƴŀȅ ōŜ ŀǎ ƛƳǇƻǊǘŀƴǘ ŀǎ ǘƘŜ 

KPI itself. An example of this would be in the vehicle arena. The type of KPI would be 

άǊŜŘǳŎǘƛƻƴέ όǿƛǘƘ ŘŜŎŜŀǎŜ ƛƴ ŎƻƳǇŀǊŀǘƛǾŜ Řŀǘŀ ōŜƛƴƎ ǘƘŜ measurement) but the data attribute 

Ƴŀȅ ōŜ άŜƴŜǊƎȅέ όƭƻǿŜǊ ŜƴŜǊƎȅ ǳǎŀƎŜύ ƻǊ άŜƳƛǎǎƛƻƴǎέ όƭƻǿŜǊ ǇƻƭƭǳǘƛƻƴύΦ ¢ƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ 

reported that they cannot even envision all the data that will become available but they seem to 

know what a positive trend would be by category. 

¶ Sources of funding was tied to data collection and monetization. Understanding permissible use, 

value of data (and reasons for the degradation of the value of data) and ways to monetize non-

standards assets (example access rights, pole rights, hanging rights, etc.) was important.  

o GCTC participants asked about benchmarks and norms for funding models. Funding 

obviously has a direct correlation to ROI. There was concern that they did not want to 

ǎǘǊƛƪŜ ŀ άōŀŘ ŘŜŀƭέ ƻǊ Řƻ ǎƻƳŜǘƘƛƴƎ ōŜȅƻƴŘ ǘƘŜ ōƻundaries (which are dynamic and 

evolving).  

o 5ŀǘŀ ǎƻǾŜǊŜƛƎƴǘȅ ǿŀǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ŀ ά.LDέ ŘŜŀƭ ƛƴ ƴƻƴ-US markets.  

¶ The desire to seek and prefer open source data platforms was strong at the city level. Open 

source lends itself to interoperability and allows a large array of developers to continue to 

innovate on the functionalities of existing hardware and software while building for future 

needs.  

¶ Automating the data collection process and using the proper data collection intervals for 

meaningful data was discussed. Being able to create routines that allowed human monitoring 

for exceptions was important.  

¶ The sheer volume of data will require new communication and interpretation methods. There 

was a strong understanding that visualization should be highly customizable, with the ability to 

have user defined mutli-layers on demand, in addition to stored routines that produce standard 

data reporting. 

¶ Predictive analytics was very important to GCTC participants, especially in the areas of crime.  

o Being able to make changes from the city platform (control inputs) was discussed in 

order to drive out the need for multiple systems at the city level. Being able to rely on 

the same platform to both collect, understand and make changes to the connected 

infrastructure would reduce the chance for human error. It would also provide a 

potential risk management process that would not allow changes to be made without 

verifying against the recommended norms based on reported data, if outside of 

acceptable thresholds that have been set.  

¶ .ŜƛƴƎ ŀōƭŜ ǘƻ ƳŀƴƛǇǳƭŀǘŜ ǘƘŜ Řŀǘŀ ǘƻ ŦƛƴŘ άƘƛŘŘŜƴ ŎƻǊǊŜƭŀǘƛƻƴǎέ ƛǎ ƛƳǇƻǊǘŀƴǘΦ ¢Ƙƛǎ Řŀǘŀ ƳƛƴƛƴƎ 

could find hidden costs that could be squeeze out through more complex modeling based on a 

series of disparate data sources from a single asset. 



¶ Cities disŎǳǎǎŜŘ ƘŀǾƛƴƎ ŀ ǎƛƴƎƭŜ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ ƻŦ ŎƻƴǘŀŎǘ ƻǊ άƻƴŜ ǎǘƻǇ ǎƘƻǇέ ǿƘŜǊŜ ŎƛǘƛȊŜƴǎ ŎƻǳƭŘ 

go to understand the data and interact with a government official to ask more questions or gain 

access if needed. This could serve as the front door to multiple siloed departments.   

¶ Being able to detect data or data patter abnormalities was viewed as important. Cities could use 

this to find faulty collection processes or methods related to hardware / firmware or software. 

This could also be used to discover breakthrough innovation opportunities. 

¶ /ƛǘƛŜǎ ǎƘƻǳƭŘ ŜǎǘŀōƭƛǎƘ άƎƻŀƭǎέ ŦƻǊ Řŀǘŀ ŀƴŘ ǘƘŜƴ ŎǊŜŀǘŜ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎǳǇǇƻǊǘƛƴƎ Řŀǘŀ ŀƴŘ 

benchmarks to support goal attainment. This could be done by department, at a macro-level for 

desired trend (example ς reduction in ____) or on project basis for experimentation and testing.  

¶ Cities want department leaders and technicians to be able to communicate more effectively to 

collaborate on seemingly disconnected issues that are actually connected. Example used was 

being able to reduce public health / mortality rates that are touched by ambulance. Reductions 

in notification of emergency, transit to scene and transit to hospital may all be touched by 

various infrastructure components that data could reveal improvement opportunities. Weather, 

traffic, wayfinding, signal light synchronization and more all play a role but this data may exist in 

different departments. Leaders and technicians should look for opportunities to connect the 

data streams to make better, more simplified complex decisions in shorter amounts of time with 

better accuracy.  

¶ /ƛǘƛŜǎ ŘƛǎŎǳǎǎŜŘ ǘƘŀǘ ǘƘŜ ǘŜǊƳ άǎƳŀǊǘ Ŏƛǘȅέ Ƴŀȅ ƴŜŜŘ ǘƻ ōŜ ŦǊŀƳŜŘ ŀƴŘ ǊŜ-framed periodically 

with its citizens. Data can play a storytelling role to help explain the problems while also 

showing progress towards improvement.  

¶ It was discussed that cities need to use a rolling planning cycle (suggested 5 year) that allows 

continual refresh of goals, knowledge and technology capabilities assessment versus budgeting 

and prioritization needs of the city. ±ŜǊȅ ƛƳǇƻǊǘŀƴǘ ǘƻ Ƴŀƛƴǘŀƛƴ YtLΩǎ ǊŜƭŜǾŀƴǘ ǘƻ ŜŀŎƘ 

deployment even if the technology is no longer a core focus. Historical initiative still need to be 

measured and reported on, especially in the case of grants.  

o It was discussed that weighted scores may be used. These scores may need to be 

rebalanced from time to time.  

¶ Implementation and education were additional challenges that need to be address. In order for 

a smart city deployment to be successful, education for line workers and staff members is 

needed. Implementation of both processes and data usage need to be addressed and education 

is critical.  

¶ Cities discussed leveraging large IT companies for expertise as part of diligence and design-build 

process. Cross department consulting services could be done by external companies and 

internally by city stakeholders.  

¶ Cyber-security was a recurring underlying theme for all cities as it pertains to data, control of 

devices and the actual operations of various assets. Cities may look to state and federal agencies 

for help with process improvements and risk management.  

o Cities discussed the need to collaborate with other cities to stay ahead of threats, 

especially for targets that were extremely high risk or vulnerable (transportation, water 

supply, public health, etc.)  

¶ Cities need to be able to connect smart city investment with the entire citizen population 

(inclusiveness) and also economic development.  Specialized data interpretation may be need to 

make indirect correlations.  

 



 

[ƻƻƪƛƴƎ .ŜȅƻƴŘ ¢ƻŘŀȅΩǎ {ƳŀǊǘ City Deployment 
 

According to McKinsey & Company, the value of Internet of things technologies in the smart city 

environment is worth between $930 billion to $1.7 trillion per year in 2025. The impact is staggering and 

much of the projected ROI is based on effective data collection, management, processing, interpretation 

and timely application in the field. With less than 1% of the data available being currently used, the 

opportunity to make quantum leaps is enormous. Those organizations that incorporate interoperability 

into their existing systems obtain 40% more value. Additionally, the industrial use case for data is 200% 

more valuable than in the consumer markets. Clearly cities must unlock the value of data beyond the 

hype. 

 

 

Additional considerations: 

¶ 3 out of 4 organizations that are either constrained by legacy, culture or regulatory issues simply 

lack the understanding of the value of data. Education, acceptance of new policies and 

ŀŘƘŜǊŜƴŎŜ ƛǎ ŜǎǎŜƴǘƛŀƭ ŦƻǊ ŎƛǘȅΩǎ ǎǳŎŎŜǎǎΦ  

¶ YtLΩǎ Ƴǳǎǘ ōŜ ŜǎǘŀōƭƛǎƘŜd within the boundaries of current instrumentation and monitoring. 



¶ Scalability and heterogeneity of data are two big challenges cities will face as the IoT data 

exhaust becomes bigger.  

¶ Visualization will be increasingly relied upon for final or near final analysis. Care must be given to 

make sure technicians do not misinterpret data due to the ease of tis interface.  

¶ Visualizing increasingly large data sets will require new approaches for viewing and making 

sense of the data. The city platform must be flexible enough to grow but stable enough to allow 

rollback changes if needed.  

¶ Tool kits for creating high-performance web-based data visualization will be created. Data sets 

must be flexible enough to allow this type of development. Outputs such as histograms, 

scatterplots and more will become standard output methods. Data visualization will be on 

multiple platforms and need to be accessible on all types of mobile devices and interfaces, to 

include AI platforms, voice controlled platforms and more. 

¶ Machine learning models will play an increasingly larger role with the data being created.  

  



 

Appendix 1: Bellevue Smart City Portal Approach 

 

OVERVIEW 

Cities, nationally and globally, are embarking on smart city efforts to harness the benefits of rapidly 

emerging technologies to improve quality of life, increase operational efficiency, enhance economic 

vitality and improve sustainability. Bellevue particularly benefits from its high-tech economy with 

companies advancing many of these capabilities, residents who take advantage of new technology and a 

talented workforce that expects its city to effectively benefit from technology. A smart city leverages 

advances in sensors, devices controllers and instruments that are connected to the internet and to other 

systems τ essentially the Internet of Things (loT) technologies τ to produce data that can be analyzed 

to inform decisions, improve services and optimize operations. Advances in analytics and machine 

learning will support the city in moving from reactive to proactive and eventually to predictive 

operations. 

CITY OF BELLEVUE BACKGROUND 

Bellevue is the fifth largest city in Washington, with an estimated population of 140,700 (April 2017, 

Washington State's Office of Financial Management). Bellevue is the high-tech and retail center of the 

greater Seattle metropolitan area, with more than 150,000 jobs and a downtown skyline of gleaming 

high-rises.  

 

 
 

With beautiful parks, top schools and a vibrant economy, Bellevue is routinely ranked among the best 

mid-sized cities in the United States (Livability.com and 24/7 Wall Street). 

 

http://www.livability.com/best-places/top-100-best-places-to-live/2015?page=1
http://247wallst.com/special-report/2014/09/17/americas-50-best-cities-to-live/


While business booms downtown, much of Bellevue retains a small-town feel, with thriving, woodsy 

neighborhoods and a vast network of trails. With nearly 100 parks, Bellevue is known as "a city in a 

park." The city's crime rates are consistently low. 

The city spans more than 33 square miles between Lake Washington and Lake Sammamish, and is a 

short drive from the Cascade Mountains. People can kayak within sight of downtown in the Mercer 

Slough Nature Park, a 320-acre wetland preserve.  

 

The population is growing and becoming more diverse. In 2015, according to the U.S. 

Census, Bellevue's population became evenly split between non-Hispanic whites and people of color, 

making the city one of the most diverse in Washington state. 
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A smart city vision figured prominently in the City Council's Bellevue 2035 τ The City Where You Want 

to Be supporting the Council and Community goal of creating a High Quality Built Environment. The 

council also established a path to realizing this longer-term goal by focusing priorities within the two-

year budget cycle. In 2014, the priority to develop the Smart City strategy to include high-speed data 

options to support business and residents and determine implementation steps set this plan in motion. 

 

 

  



.ŜƭƭŜǾǳŜΩǎ ƧƻǳǊƴŜȅ ǘƻ ōŜŎƻƳƛƴƎ ŀ ǎƳŀǊǘŜǊ Ŏƛǘȅ ǘƻƻƪ ŀ ŎƻǳǇƭŜ ȅŜŀǊǎ ƻŦ ƭŜŀǊƴƛƴƎ ŀƴŘ ŀƭƛƎƴƛƴƎ ǘƘŜ Bellevue 

Smart Plan to meet the needs of the community it serves.  The process followed five major steps 

outlined below. 

 

 

Step 1:  Start with a Vision 

BeƭƭŜǾǳŜ ƛǎ ŀ άǎƳŀǊǘ Ŏƛǘȅέ ǿƛǘƘ ŀ ŎƭŜŀƴΣ ƘƛƎƘ-quality environment and excellent and reliable 

infrastructure that supports our vibrant and growing city, including high-tech connectivity. The 

city has a connected multi-modal transportation system, which blends seamlessly with its 

buildings, plazas and parks. 

¢ƻ ŀŎƘƛŜǾŜ ǘƘŜ /ƛǘȅ /ƻǳƴŎƛƭΩǎ Ǿƛǎƛƻƴ ŦƻǊ ŀ ǎƳŀǊǘ ŎƛǘȅΣ ǘƘŜ ƛƴƛǘƛŀƭ ŦƻŎǳǎ ǿŀǎ ǘƻ ŜǾŀƭǳŀǘŜ ŜƳŜǊƎƛƴƎ ŀƴŘ 

innovative technologies to gain a clearer picture of what "smart city" could be and to discover the 

potential for these technologies to best address Bellevue's needs. Bellevue's smart city approach also 

tailors focus areas to the priorities articulated in the community vision as captured in the 

Comprehensive Plan.  Desired outcomes were defined that describes end results of a smart city effort 

and the benefits to the community.  

¶ Livability: Smart technologies improve the safety, health, convenience and quality of life for the 

community, while increasing our economic competitiveness. 

¶ Sustainability: The city delivers excellent, long-term services by reducing waste, increasing 

efficiencies and protecting the environment. 

¶ Resiliency: The city is able to respond more effectively to emergencies and recover faster from 

disruptive events. 

Six elements were then identified that best align with the community and council vision. These elements 

provide a structure that focuses efforts, clarifies objectives and helps organize strategies.  



CONNECTIVITY 
Increasing communication network 
speed, capacity and availability 
 
Improve consumer services and 
communications infrastructure, 
through an emphasis on increasing 
high-speed communications: 

Á Expand Wi-Fi to reduce 
digital divide 

Á Grow fiber-optic network 
Á Increase high-speed 

broadband availability 
Á Integrate smart city 

networks to increase 
efficiencies and monitor 
emerging capabilities 

Á Provide improved citizen-
information access 

TRANSPORTATION 
Moving people smarter, safer and 
faster, while providing more 
choices, better real-time 
information, lowering emissions and 
raising efficiencies 
 
Improve ways for people to move 
around the city: 

Á Enhance adaptive traffic 
signal operations 

Á Improve traveler 
information 

Á Integrate multi-modal travel 
options to improve mobility 

Á Advance Vision Zero to 
provide safer mobility for 
vehicles, pedestrians and 
bike riders 

PUBLIC SAFETY 
Reducing response time, increasing 
survival rate, reducing crime rate, 
increasing emergency capabilities 
 
Further integrate infrastructure, 
services, agencies, and personnel 
that cities call on to keep people 
safe: 

Á Improve 911 services 
Á Enhance communications 

networks for greater 
interoperability and backup 

Á Increase incident situational 
awareness for effective 
response 

Á Enhance data-driven 
policing practices 

Á Improve hazmat awareness 
and mitigation 

WATER 
Delivering high-quality and reliable 
water, protecting critical 
infrastructure, conserving 
resources 
 
Ensure high-quality delivery of 
water services to homes and 
businesses to minimize disruptions 
and increase customer service: 

Á Integrated asset 
management to improve 
efficiencies 

Á Smart system operations  
Á Advanced metering allows 

frequent readings, leak 
detection and increases 
customer awareness of 
options 

BUILDINGS  

Optimizing building performance, 
decreasing wasted energy and 
water, increasing comfort and 
safety 
 
Enhance building systems and 
analytics to improve building 
systems performance and resource 
conservation and efficiencies: 
Á Building energy data 

benchmarked to influence 

conservation/resource savings 

Á Building water data 

benchmarked to influence 

conservation/resource savings 

ENERGY 

Improving grid reliability, 

increasing efficiency, connecting 

renewables 

 

Improve and integrate energy 

systems to ensure sufficient, 

efficient and reliable energy that 

power all systems our modern 

digital society requires: 

Á Implement smart grid system 

operations for increased 

reliability 

Á Energy conservation and 

efficiency and increase in 

renewables 

Á Two-way automated metering 

increases communication with 

energy partners like PSE 

city element Vision statement 
 
Step 2. Conduct an Assessment 

To define strŀǘŜƎƛŜǎ ŦƻǊ ŜŀŎƘ ǎƳŀǊǘ Ŏƛǘȅ ŜƭŜƳŜƴǘΣ ƛǘ ǿŀǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǎǘŀǊǘ ōȅ ŀǎƪƛƴƎΥ άIƻǿ ǎƳŀǊǘ ƛǎ ǘƘŜ 

Ŏƛǘȅ ǊƛƎƘǘ ƴƻǿΚέ .ȅ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘŜΣ ŀ ƳƻǊŜ ƛƴŦƻǊƳŜŘ ŀǇǇǊƻŀŎƘ ŦƻǊ ŜŀŎƘ ŜƭŜƳŜƴǘ ŎƻǳƭŘ 

be tailored to address its distinct needs and achieve the overall objectives. A maturity assessment tool 

was developed to define gaps and shape strategies. Maturity levels were defined from basic services at 

the Ad-hoc level 1 to the highest capabilities of Optimized level 5. At the highest level, services and 

systems are proactive, real-time adaptive, resilient and interoperable, establishing an ideal long-term, 

end-state for each element. 



The overall maturity assessment results are below, with solid filled boxes representing where Bellevue is 

today. Aspirations for the next three to five years are represented by hashed arrows. The intent is to 

pragmatically move towards the managed and optimized states to achieve increasing capabilities.  

 These levels and gaps guided the development of strategies, including budget proposals and other 

funding possibilities. Elements were broken down into corresponding sub-elements. 

 

Step 3.  Develop a Plan 

The smart city plan is centered on four Principal Strategies that apply across all the elements. All 

elements deploy these common strategies, albeit with appropriate variations, in order to accomplish the 

objectives of that element. 

 

Focus on proactive and adaptive. A smart city shifts from reactive mode, responding when a 

problem is reported, to a proactive, even predictive, mode able to anticipate and adapt in real-time 

to changing conditions. In order to be proactive and adaptive, systems must be integrated and 

interoperable to achieve the greatest benefits in safety, service and convenience. Systems also 

need to be designed for high levels of reliability and resiliency because of the low tolerance for 

disruption and cascading impacts if critical systems do not function properly. 

Drive with data. The proliferation of smart devices like controllers, sensors, devices and vehicles 

connected to the internet, produce enormous amounts of data that enable a smart city to improve 

operations, services and infrastructure. Embedded machine learning and artificial intelligence can 

also enhance automation and drive efficiencies of systems and enhance staff productivity. 

Increasing competency by using data effectively to drive decision making is necessary. Without this 

increase in competency, the volume and velocity of data streaming from smart systems will 

ƻǾŜǊǿƘŜƭƳ ǘƘŜ ŎƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ǘǳǊƴ Řŀǘŀ into meaningful and useful information. 

Pursue partnerships. The impact of IoT on city infrastructure systems, community homes and 

buildings, vehicles on city roads and real-ǘƛƳŜ ƛƴŦƻǊƳŀǘƛƻƴ ŜȄǇŜŎǘŀǘƛƻƴǎ ƛǎ ŎƘŀƭƭŜƴƎƛƴƎ ǘƘŜ ŎƛǘȅΩǎ 

normal, forward-thinking ŀǇǇǊƻŀŎƘ ǘƻ ǘŜŎƘƴƻƭƻƎȅ ŀŘƻǇǘƛƻƴΦ CƻǊǘǳƴŀǘŜƭȅΣ .ŜƭƭŜǾǳŜΩǎ ƘƛƎƘ-tech 

region, with an abundance of technology innovators, opens up partnership opportunities to help 

shape industries, services and technologies that can keep Bellevue in the forefront of innovation. 

The city already sustains an entrepreneurial and talented workforce with many innovative startups. 



This community influences how the city pursues technology to meet service expectations and fulfill 

ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ǾƛǎƛƻƴΦ .ŜƭƭŜǾǳŜ Ƙŀǎ ōŜŜƴ ŀƴŘ ǿƛƭƭ Ŏƻntinue to be a testbed for pilot projects. 

Leverage regional relationships. Ultimate goals, like clean water and a safe community, require 

ǊŜƭŀǘƛƻƴǎƘƛǇǎ ŀƴŘ ƛƴǘŜǊŀŎǘƛƻƴǎ ǘƘŀǘ ŜȄǘŜƴŘ ǿŜƭƭ ōŜȅƻƴŘ .ŜƭƭŜǾǳŜΩǎ ōƻǳƴŘŀǊƛŜǎΦ /ǊƛƳŜ ŀƴŘ 

congestion does not stop at tƘŜ ŎƛǘȅΩǎ ōƻǊŘŜǊǎΣ ŀƴŘ ǊŜƎƛƻƴŀƭ ǎƻƭǳǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ƭŜǾŜǊŀƎŜŘΦ .ŜƭƭŜǾǳŜ 

has a solid history of being a regional collaborator. The city provides services to other cities, like 

water utilities; receives services from other organizations, such as 911 service; and relies on mutual 

aid agreements with other agencies in the case of fire services. Systems like roads, water, energy 

and fiber optic networks also cross city boundaries.  

 

Step 4. Identify Measurements 

The city uses performance management to monitor effectiveness and efficiency of city services. The 

following measures and indicators track progress on accomplishing the objectives within each smart city 

ŜƭŜƳŜƴǘΦ Lƴ ǎƻƳŜ ƛƴǎǘŀƴŎŜǎΣ ƳŜŀǎǳǊŜǎ ǎƛƎƴƛŦȅ ǘƘŜ ŎƛǘȅΩǎ ŘƛǊŜŎǘ ƛƳǇŀŎǘ ƻƴ ƻōƧŜŎǘƛǾŜǎΣ ǎǳŎƘ ŀǎ ǘǊŀŦŦƛŎ 

coƭƭƛǎƛƻƴ ƳŜŀǎǳǊŜǎ ǊŜƭŀǘŜŘ ǘƻ ǎŀŦŜǘȅ ƎƻŀƭǎΦ hǘƘŜǊ ƛƴŘƛŎŀǘƻǊǎ ƳƻǊŜ ƭƻƻǎŜƭȅ ƎŀǳƎŜ ǘƘŜ ŎƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ 

influence or facilitate more wide-ranging outcomes, such as broadband adoption rate and availability of 

competition for consumer internet services that can also be shaped by other factors. Measures will be 

continually re-evaluated as new systems bring advancements and additional data can be used to 

improve measures. 

CONNECTIVITY  
¶ Broadband adoption rate 

indicating availability of 

competition for consumer 

services  

¶ Smartphone ownership rate as 

indicator of increasing 

connectivity demand  

¶ Free-access Wi-Fi access points 

within the community  

TRANSPORTATION  
¶ Number of fatal and serious 

injury collisions to quantify road 

safety and attainment of Vision 

Zero goals  

¶ Miles of designated bike 

paths/lanes, supporting 

availability of multimodal 

transportation choices  

¶ Single-occupant vehicle rate 

reflecting effectiveness of 

transportation choices  

PUBLIC SAFETY  
¶ Patrol response time to life-

threatening emergencies  

¶ Violent crimes and property 

crimes rate as a measure of 

community safety  

¶ Percentage of fire response time 

in six minutes or less, from call to 

arrival  

¶ Cardiac arrest survival rate as an 

effectiveness measure of 

emergency medical services  

WATER  
¶ Regulatory compliance 

monitoring drinking water quality  

¶ Unplanned water service 

interruptions avoided due to leak 

detection  

¶ Wastewater overflows mitigated 

due to SCADA warnings  

 

BUILDINGS  
¶ Number of Energy Star-rated 

buildings in Bellevue as indicator 

of smart building efficiencies in 

the community  

¶ Median energy use for municipal 

buildings achieved through the 

adoption of smart building 

systems/practices  

 

ENERGY  
¶ Residential, commercial, 

industrial energy, as indicators of 

efficiencies from conservation 

practices and systems, such as 

advanced metering  

¶ Frequency of electrical service 

interruptions  

¶ Duration of interruptions to 

monitor impacts to customers 

 

Step 5. Iterate 

Due to the complexity of integrating systems and adopting emerging technologies, becoming a smarter 

city will take longer than a year or a single budget cycle, and must be done in a phased iterative 



approach that allows for planning of major projects while building in enough flexibility to take advantage 

of opportunities that arise or adjust tactics based on rapid changes.  

At least three phases are envisioned in the Bellevue Smart: Planning for a Smarter City. 

1. Phase 1 ς Investing in Foundational Systems 

2. Phase 2 ς Integrating for Efficiencies 

3. Phase 3 ς Achieving Proactive, Real-time Adaptive, Resilient and Interoperable Capabilities 

The current version of the smart city plan focuses on Phase 1, where major investments are being made 

in critical systems and plans, such as Advanced Metering, the Intelligent Transportation System Master 

Plan Update and others. Some system and data integration efforts are already underway for increased 

levels of service. Phase 2 of this plan will build on those efforts. During Phase 3, the city achieves hoped-

for levels of services and system capabilities, but can accelerate tactics depending on emerging 

capabilities and partnership opportunities that might arise. 

 

 

SMART CITY PORTAL 

Developing a Smart City Portal follows the same process as developing a smart city plan. 

1. Vision.  To reap the benefits of smart city systems, making data visible to staff and the public is 

critical.  Preferably information is easy to understand and map-based. 

2. Assessment.  Bellevue already has many systems producing data.  The smart city elements help 

provide a framework for what data to make available on the portal. 

3. PlanΦ  bL{¢Ωǎ wŜǇƭƛŎŀōƭŜ {ƳŀǊǘ /ƛǘȅ ¢ŜŎƘƴƻƭƻƎƛŜǎ ƎǊŀƴǘ ǇǊƻƎǊŀƳ ǇǊƻǾƛŘŜŘ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƪƛŎƪ 

start a portal development effort.  As part of the grant proposal process, a plan was developed 

with City of Bellevue and CH2M.   

4. Measurements.  As part of the grant, regular progress reports on schedule, progress and 

financial are submitted.  Also, the  




